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Abstract 
Banana stems are parts that have not been utilized optimally, it will be discarded or collected in a place as 
waste and allowed to rot. The content of banana stems includes potassium, phosphorus and nitrogen 
which are good for supporting plant growth. Based on these contents, research was carried out using 
banana stalks as a growing medium for mustard greens (Brassica juncea). The objectives to be achieved 
in this study were to determine the effect of giving banana stems as a planting medium on the growth of 
mustard greens. This type of research is experimental, while the experimental design used was a 
completely randomized design with 3 treatments, namely kepok banana, raja sereh banana and biru  
banana  with 6 repetitions. Data collection techniques by means of observation and measurement. The 
data that had been collected were analyzed statistically using the analysis of variance test using the SPSS 
application. From the results of statistical analysis, it shows that giving different kinds of banana stems 
has no difference in the growth of mustard greens. However, the provision of different types of banana 
stems can affect the growth of mustard greens where the growth can be increased than the control data 
because the growth rate of mustard greens is better than the control growth. 
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1. Introduction 
Mustard plants (Brassica juncea) belong to the Brassica clan, originating from 
China (China) and East Asia. It is estimated that the arrival of mustard greens to 
Indonesia in the XI century coincided with the cross-trade of other sub-tropical 
vegetables (Rukmana 2007). Mustard greens (Brassica juncea) have fiber roots that 
spread in all directions around the soil surface (Bambang 2003). Has a short and 
segmented stem as a support for the leaves. The leaves are oval, hairless, smooth, not 
cropped and have long petioles (Sunarjono 2003; Tiwery 2014). Mustard flowers are 
arranged in flower stalks that grow elongated and have many branches (Rukmana 
2007),  (Muhammad & Waluyo 2019). The type of mustard fruit is a pod, elongated and 
hollow. Each pod contains 2-8 seeds, the seeds are round, blackish brown, and small in 
size (Bambang 2003; Ali et al. 2017). Mustard (Brassica juncea.) Can be cultivated in 
tropical and subtropical climates as well as in areas with low rainfall. (Telaumbanua et 
al. 2014; Muhammad & Waluyo 2019). Soil that contains a lot of humus (organic), 
loose, fertile and has good water disposal is suitable soil for planting mustard greens. 
(Telaumbanua et al. 2014). The optimum growth rate of acidity (pH) in mustard greens 
is pH 6 to pH 7 (Ali et al. 2017).  
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Mustard (Brassica juncea) is a vegetable that is often consumed in Indonesia 
(Telaumbanua et al. 2014; Telaumbanua et al. 2016; Ali et al. 2017; Karnilawati et al. 
2018; Muhammad & Waluyo 2019). Mustard plants are also often processed in dishes 
such as fresh vegetables, side dishes and other food complementary dishes (Bago 2021). 
Mustard plants contain vitamins A, B, C, E, and K needed by the body, besides that, 
mustard greens also have chemical components as cancer inhibitors. (Gustia 2013; 
Kalay et al. 2016; Ali et al. 2017). This mustard plant (Brassica juncea) has good 
prospects for development because of its high nutritional content (Gustia 2013; 
Telaumbanua et al. 2014; Tiwery 2014). This mustard plant is a vegetable that has high 
economic value and is in demand by the community, the high need for people to 
consume vegetables, so the market demand for mustard greens will also increase. 
(Dhani et al.; Yanti et al. 2014; Muhammad & Waluyo 2019; Wijiyanti et al. 2019). 
Therefore, the cultivation of mustard greens is needed to increase the production of 
mustard plants in order to compensate for this increasing demand (Dhani et al.; 
Wijiyanti et al. 2019). The cultivation of this mustard plant is widely applied by farmers 
to get fast results because the care of this mustard plant is not that difficult and the plant 
growth is fast. (Ali et al. 2017). Besides being able to be planted in large rice fields, this 
mustard plant can also be cultivated on narrow land using pots or polybags. (Ali et al. 
2017; Karnilawati et al. 2018). In its maintenance, media and fertilizers are definitely 
needed that support the growth of mustard greens. Fertilizers that are usually used are 
chemical fertilizers (Wijiyanti et al. 2019). Continuous use of chemical fertilizers can 
cause soil hardening (Kalay et al. 2016). Hard soil is caused by residual buildup or 
chemical fertilizer residue which makes the soil difficult to decompose (Wijaya 2010). 
The nature of chemicals is relatively more difficult to decompose or disintegrate 
compared to organic materials. Therefore, organic fertilizers are very safe in the 
continued growth of vegetables. The hardness of the soil due to chemical fertilizers will 
make it difficult for the roots to stick to the soil, so it is necessary to modify the planting 
medium for plant growth.. 
Planting media is a place for plant growth (Dalimoenthe 2013). The planting 
medium functions as a place for roots to attach, as well as as a nutrient provider for 
plants (Agoes 1994) (K. & Suhardjono 2002). A good planting medium is a medium 
that contains elements needed by plant growth, including water, nutrients, and air 
cavities (Dalimoenthe 2013; Pratiwi et al. 2017). The mixture of several materials for 
the planting medium must produce the appropriate structure because each type of media 
has a different effect on plants (K. & Suhardjono 2002). Planting media can be 
improved by providing organic materials such as compost, manure or other organic 
matter (K. & Suhardjono 2002). Planting media that is included in the category of 
organic matter generally comes from components of living organisms, for example parts 
of plants such as leaves, stems, flowers, fruit, or bark (Dalimoenthe 2013). Planting 
media can also be made from banana tree waste, the part of the banana that can be used 
is banana stems. 
Banana stems are part of a banana that has not been utilized optimally, bananas are 
usually taken only from the fruit, after which they are discarded or collected in a place 
as waste (Ekariana S. Pandia, Saipul , Rahmani Fitri 2017; Sari et al. 2017; Karnilawati 
et al. 2018; Sidiq et al. 2020). Banana stems (Musa) have elements that are very 
important for plant needs, the elements contained include potassium (K), phosphorus (P) 
and nitrogen (N). (Wulandari et al. 2011; Sari et al. 2017; Murnita & Afrida 2020; Bago 
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2021). Potassium (K) is able to help the absorption of water and nutrients from the soil, 
as an enzyme activator and helps transport the assimilation products from leaves to plant 
tissue (Patti et al. 2013; Firmansyah et al. 2017). Phosphorus (P) is around 0.2-0.5% 
which can stimulate root growth, increase the percentage of flower formation into fruit, 
and can stimulate flower formation and fruit / seed ripening (Firmansyah et al. 2017). 
Nitrogen (N), which can make plants greener, is able to accelerate growth and increase 
the protein content of crops (Patti et al. 2013). With these elements the banana tree trunk 
can be used as a medium for growing plants. The abundance of banana stem waste is an 
idea to use banana stems as a medium for growing vegetables. In this study, banana 
trees were used as a growing medium for mustard greens (Brassica juncea). The 
purpose of this study was to determine the effect of giving kinds of tiger banana stems 
on the growth of mustard greens (Brassica juncea). The benefits of this research are 
expected to provide information about the use of banana stems as a planting medium 
that is environmentally friendly, inexpensive, and easy to make in increasing the growth 
of mustard greens (Brassica juncea). 
 
2. Research Method 
2.1Types and research methods 
 
This type of research is an experimental study where the independent variables are 
various kinds of banana stems as a growing medium while the dependent variable is the 
growth of mustard greens (Brassica juncea). The experimental design used was a 
completely randomized design (CRD) with 3 treatments, namely kepok banana stalks, 
raja sereh banana and biru banana with 6 repetitions. The formula used to determine the 
repetition is t (n-1) ≥ 15 (Wulandari et al. 2011; Marina et al. 2017). As for the 
repetition as follows, At A = treatment on the trunk of the Kepok banana tree, B = the 
trunk of the biru banana tree, and C = the trunk of the raja sereh banana tree. In this 
study, there were 18 experimental units where each experimental unit was planted with 
3 mustard seeds. 
The data observed in this study included stem height, number of leaves, length and 
width of leaves and mustard roots. The time and place of the research were carried out 
in February-April 2021, located in the experimental garden of Kenongosari Village, 
Soko District, Tuban Regency. Equipment and materials used in this study is a knife / 
knives, rulers, solatip, stationery, cameras, analytical balance, polybag, mustard seeds, 
water, soil, organic fertilizer, plantain stalks lemongrass, banana banana kepok blue and 
yellow. In this experiment, there were 18 experimental units as a result of 3 treatments 
with 6 repetitions where each experimental unit was planted with 3 mustard seeds 
(Figure 1). The accuracy of the 18 experimental units of the media was carried out by 
shaking, as shown in Fig 1 below. 
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2.2 Research Steps 
 
In this research, the first thing to do is to prepare tools in the form of knives, rulers, 
solatip, stationery, cameras, analytical scales, polybags, then preparing the materials to 
be used as research materials, namely mustard seeds, water, soil, organic fertilizers, raja 
sereh banana stems. , biru banana and kepok banana. Then the next step is to cut the 
three banana stalks one by one, cut into small pieces measuring ± 1-2 cm, then set aside. 
The stems that have been cut are then weighed, the slices of yellow kepok banana 
stems, soil and organic fertilizer using analytical scales with a ratio of 3: 2: 3. 
Incorporate media that have been mixed in polybag then enter as many mustard seeds 3 
seeds. Then repeat these steps on the medium of raja sereh banana and biru banana 
stalks. The next step is to label each polybag. Then the determination of the 18 units of 
the media experiment was carried out by shaking, which is presented in Figure 1 above. 
Flush the media 2 times a day in the morning and evening, if it rains, you don't need to 
flush it again (Fatimah & Handarto 2008). After that the next step is observation, 
namely observation of the media. Observations were made once a week by observing 
leaf length, leaf width, stem height, root length and number of leaves on mustard greens 
(Brassica juncea). Then the observational data that has been collected are grouped and 
then analyzed. 
2.3 Data collection techniques and data analysis 
 
Data collection in this study was carried out by means of observation and 
measurement. The method of observation and measurement refers to Mas'ud's research 
steps (Mas’ud 2009). Observations were made by observing leaf length, leaf width, 
stem height, root length and number of mustard leaves based on each treatment. The 
data was collected by measuring, namely measuring the length of the leaves, the width 
of the leaves, the height of the stems, the length of the roots and the number of leaves 
from each treatment. Leaf length is measured from leaf tip to leaf base. Leaf width is 
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measured from the distance between leaf edges (Wasis & Sandrasari 2011). The number 
of leaves is the fully formed leaves counted when the plant starts 3 weeks after planting. 
Plant height is measured from the base of the stem to the tip of the longest leaf when the 
plant starts 3 weeks after planting. Then the root length, measured from the base of the 
root to the longest root at the end of the observation (harvest). After all the data has 
been collected, they are grouped and analyzed. 
In this experimental research, after the data is collected, the data will be analyzed 
using Analysis of Variance (ANOVA) with the SPSS application. The collected data 
will be tested for normality first, if the Kolmogorof-Smirnov result is > 0.05 then the 
data is normally distributed. Then proceed with the homogeneity test in terms of the 
homogeneity of the Asymp value must be > 0.05, so the variance is homogeneous. The 
data tested must be normally distributed, then tested for homogeneity and variance. In 
Variance analysis aims to determine whether there are differences in the growth of the 
mustard against the influence of variants of banana stem this miscellaneous. If there is 
influence, it can be continued with the LSD test. 
 




Based on the results of the experiment on the use of various kinds of banana stems 
as a medium for mustard plants, Figure 2 is obtained as follows. 
 
                          
(a)                             (b)                             (c)                               (d) 
Figure 2. The growth of mustard plants for each treatment in 3 weeks: a. kepok banana, b. Blue banana, c. 
Raja sereh banana and d. Control (Source: Personal Documentation) 
 
Based on experimental research on the use of various kinds of banana stems as a 
growing medium for Mustard (Brassica juncea) plants, data on stem height, leaf length, 
leaf width, number of leaves and root length of Mustard (Brassica juncea) plants can be 
generated, which are presented in Fig 3.. Furthermore, the data were analyzed using 
ANOVA analysis after fulfilling the normality and homogeneity test. ANOVA test 
results are presented in Table 1 to Table 5. 
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Fig 3. Graph Average Research Results 
 
 
Table 1. ANOVA Test Results on Plant Height  
 
 Sum of Squares df Mean Square F Sig. 
Between Groups 2.422 5 .484 .368 .861 
Within Groups 15.807 12 1.317   
Total 18.228 17    
Source: SPSS 2019 
 
Table 2. ANOVA Test Results on Mustard Leaf Length 
 
 Sum of Squares Df Mean Square F Sig. 
Between Groups 4.907 5 .981 .495 .774 
Within Groups 23.779 12 1.982   
Total 28.686 17    
Source: SPSS 2019 
 
Table 3. ANOVA Test Results on Mustard Leaf Width 
 Sum of Squares Df Mean Square F Sig. 
Between Groups 2.151 5 .430 .541 .742 
Within Groups 9.547 12 .796   
Total 11.697 17    
Source: SPSS 2019 
 
Table 4. ANOVA test results on the number of mustard leaves 
 
 Sum of Squares Df Mean Square F Sig. 
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Between Groups 7.935 5 1.587 1.389 .296 
Within Groups 13.706 12 1.142   
Total 21.641 17    
Source: SPSS 2019 
 
Table 5. ANOVA Test Results on Root Length of Mustard Plants 
 
 Sum of Squares Df Mean Square F Sig. 
Between Groups 115.046 5 23.009 1.176 .376 
Within Groups 234.785 12 19.565   
Total 349.831 17    
Source: SPSS 2019 
 
3.2 Discussion  
 
Based on data analysis on plant height (Table 1.) shows that the results of Fcount 
0.368 <Ftable 3.11 with Asymp 0.861> 0.05. The average height of the mustard stalks on 
various kinds of banana stems as a growing medium did not have a difference in the 
height of mustard greens (Brassica juncea). However, giving different kinds of banana 
stems can affect the growth of mustard plant height where the average can be increased 
than the data in the control (Graph 1). This shows that the content in banana stems can 
affect the growth of mustard greens (Brassica juncea). The content of banana stems 
includes potassium (K). This element of potassium has a role in increasing the height of 
mustard greens (Brassica juncea) (Bago 2021). According to Setianingsih et al.(2016) 
states that "the increase in plant height is influenced by the element K". The element 
potassium (K) has a role in the vegetative growth of plants, especially in the parts that 
are actively growing, namely the meristem (shoots) (Setianingsih et al. 2016). If this 
element is deficient, it shows that it can inhibit the growth of mustard greens (Brassica 
juncea), one of which is that the plant can be stunted (Syafriati et al. 2010). Due to the 
presence of the K element in banana stems, it affects the height of the mustard greens 
(Brassica juncea). However, it is not only elemental K that affects plant height, but 
elemental N also has a role to stimulate height growth in plants (Setianingsih et al. 
2016; Bago 2021). So the nutrients contained by banana stems are active nutrients that 
can increase the height of the mustard plant (Bago 2021).  
Based on data analysis on leaf length in mustard greens (Table 2), it shows that the 
results of Fcount 0.495 <Ftable 3.11 with Asymp 0.774> 0.05. The average length of 
mustard leaves in the application of various kinds of banana stems as a growing medium 
did not have a difference in the leaf length of the mustard plant (Brassica juncea). 
However, giving various kinds of banana stems can affect the growth of mustard leaf 
length where the average can be increased compared to control data (Graph 1). This 
shows that the content in banana stems can affect the long growth of leaves of mustard 
greens (Brassica juncea). The content of banana stems, among others, Nitrogen (N). 
Nitrogen is an important element in growth in entering the vegetative phase (Suryono & 
Sudadi 2015). In its role this element of nitrogen has a function for the formation of 
plant organs, plant cells and tissues. Elemental N can play a role in stimulating overall 
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plant growth, encouraging the formation of leaves and stems of plants (Patti et al. 2013). 
The presence of nitrogen can help in leaf growth in mustard greens (Brassica juncea).  
Based on data analysis on leaf width (Table 3), it shows that the results of Fcount 
0.541 <Ftable 3.11 with Asymp 0.742> 0.05. The average width of the mustard leaves in 
the various kinds of banana stems as a planting medium did not have a difference in the 
width of the mustard leaves (Brassica juncea). However, giving different kinds of 
banana stems can affect the growth of mustard leaf width where the average can be 
increased compared to the control data (Graph 1). This shows that the content present in 
banana stems can affect the growth of mustard leaf width (Brassica juncea). Likewise, 
the leaf length, element N plays an important role in leaf growth. Elemental N has a role 
in stimulating overall plant growth, encouraging the formation of plant leaves and 
stems. Because Element N is a constituent of chlorophyll, protein, the formation of 
coenzymes and nucleic acids (Setianingsih et al. 2016). So the nutrients contained by 
banana stems are active nutrients that can increase the growth of mustard plants (Bago 
2021). 
Based on the analysis of the data on the number of leaves (Table 4.) shows that the 
results of Fcount 1.389 <Ftable 3.11 with Asymp 0.296> 0.05. The average number of 
mustard leaves in the various kinds of banana stems as a growing medium did not have 
a difference in the number of leaves of the mustard plant (Brassica juncea). However, 
giving different kinds of banana stems can affect the growth of the number of mustard 
leaves where the average can be increased compared to the control data (Graph 1). This 
shows that the content in banana stems can affect the growth of the number of leaves of 
the mustard plant (Brassica juncea). The element N is very important in leaf growth, the 
leaves will turn yellow if the plant is deficient in this nitrogen element, it will cause 
disturbances in its development, for example an imperfection of plant metabolism which 
can result in symptoms of nutrient deficiency (Purwati 2017). In addition, N also has a 
role as a building block for proteins, the formation of chlorophyll coenzymes, and 
nucleic acids (Setianingsih et al. 2016; Bago 2021). The K element also plays a role in 
leaf formation because the K function can strengthen and strengthen the plant body, and 
is able to stimulate leaf growth (Bago 2021). Various other nutrients can also affect the 
number of leaves of the mustard plant (Brassica juncea). (Karnilawati et al. 2018). 
Banana stems contain nutrients that can fertilize the soil so that the plant can produce 
more leaves (Karnilawati et al. 2018; Bago 2021). 
Based on data analysis about root length (Table 5.) shows that the results of Fcount 
1.176 <Ftable 3.11 with Asymp 0.376> 0.05. The average length of mustard roots in the 
application of various kinds of banana stems as a growing medium did not have a 
difference in the root length of mustard greens (Brassica juncea). However, the 
provision of different types of banana stems can affect the growth of mustard roots in 
which the average can be increased compared to the control data shown in Graph 1. 
This shows that the content in banana stems can affect the length growth of mustard 
greens (Brassica juncea). One of the ingredients of banana stems is the element 
phosphorus (P). According to Rosita et al, (2020) "The function of the element P is very 
important because it is a source of energy in every plant metabolic process." The 
element P also has a role in root development, fruit seeds and flowers. Phosphorus (P) is 
around 0.2-0.5% which can stimulate root growth, increase the percentage of flower 
formation into fruit, and can stimulate flower formation and fruit / seed ripening 
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(Firmansyah et al. 2017). In addition, there is an element of N nitrogen which acts as a 
root formation  (Purwati 2017). Both have an important role in plant growth. 
 
3.3 Conclusion 
From the results of statistical analysis, it shows that giving different kinds of banana 
stems has no difference in the growth of mustard greens. However, giving various kinds 
of banana stems can affect the growth of mustard plants where the growth can be 
increased than the control data. This means that the addition of banana stems to the 
growing media has an effect on the growth of mustard plants because the growth rate of 
mustard greens is better than the growth rate of the control, but for the type of 
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